In this article we present a precise definition of the notion "own-group preference" and characterize all functions capable of correctly measuring it. Examples of such functions are provided. The weighted Lorenz curve and the theory developed for it will be our main tools for reaching this goal. We further correct our earlier articles on this subject.
Introduction
The traveler immediately notices: there are many French cars on French roads, many German cars on German roads, and many American cars on American roads. Obviously, many people prefer (or are led to) buying a car manufactured by a company owned by businessmen of their own country. Similarly, readers prefer reading books written by novelists of their own country or region, and certainly published in their own language (translated or not). It even happens that scientists prefer reading articles in their own language, often published by fellow countrymen. Similarly, scientific authors publishing in a particular journal have a preference of citing other articles published in that same journal. This leads to the observation that journal self-citing rates are often very high (FASSOULAKI et al., 2000; NISONGER, 2000; REN & ROUSSEAU, 2002) . Scientometrics 59 (2004) In this article we present a precise definition of the notion "own-group preference" and characterize all functions acceptable for its measurement. The weighted Lorenz curve and the theory developed for it will be our main tools for reaching this goal.
We studied own-group preference in earlier publications (EGGHE et al, 1999; EGGHE & ROUSSEAU, 2000) , but realized recently that we missed the point, and instead of studying preferences we have actually studied conditional relative use. This too will be explained further on in this article.
Is preference a notion characterized by absolute or by relative numbers?
It is obvious that preference is a relative notion. Saying that there are 800,000 French cars in France (a fictitious number) does not tell anything about the preference of the French to buy French. Similarly, stating that volume 53 of journal J contains 10231 references to articles published in journal J does not tell anything about J-writers' preference to cite their own journal.
If, moreover, during a certain period all readers borrow (for whatever reason) the double amount of books, this may not influence an own-group preference measure. We conclude that own-group preference must be expressed using relative, not absolute numbers. The term 'preference' clearly refers to an intrinsically relative notion.
A first step: percentage of own items used
The percentage of own items used clearly is a quantity that contains information about the own-group preference. In the context of the citation of articles written in the same language as that of the author, the term 'language self-reference' has been used (YITZHAKI, 1997) . In the context of a journal J citing articles published in J, terms such as 'journal self-reference' or 'journal self-citation' are in use.
Although these percentages tell us something about relative use they are not really informative when it comes to (relative) preference. Indeed, in order to measure preference also the supply must be taken into account. This is the complete universe of available items, and the percentage of 'own' items therein. If journal J publishes twice the amount of articles than journal T, then it is expected that journal J cites twice the amount of J-articles, than journal T does T-articles. Note also that it is of the utmost importance to define precisely the universe within which one works. In determining the own-language preference of the main public library of Antwerp or Amsterdam one may consider as universe the total amount of books available in this library, and the 235 percentage of Dutch books among these; or one may consider the percentage of Dutch language books in the total world book production. These are two totally different objects of study!
Intuitively desirable properties for own-group preference
We will denote the fraction of own items (in the universe under consideration) by the symbol and the fraction of own items in the set of used items by the symbol c. For the moment we will assume that H c. Indeed, if > c then, obviously, there is no owngroup preference. Hence we will work within the set {( ,c) ]0,1] × ]0,1]; H c }. This set will be called the own-group preference set. An element ( ,c) of this set will be referred to as an own-group preference situation (or preference situation, for short). The set itself will be denoted as OGPS (own-group preference set). Note that if = 0 this would mean that the corresponding group does not exist (or at least has no elements). It is pointless to study such a group. Finally, we remark that if = 1, c is automatically also equal to 1.
When studying own-group preference it is (intuitively) natural to require that if is kept fixed, then the higher c, the higher the own-group preference. Similarly, when keeping c fixed, the higher (but H c), the lower the own-group preference. Finally, when = c we want the preference to be zero, since one uses the own group as expected by its own size. Putting the preference equal to zero in this situation is then a natural normalization requirement.
Finally, we do not want that a small change in one parameter results in a sudden disproportional change (a jump) in preference. In other words, we want an own-group preference measure to be continuous.
The weighted Lorenz curve solves the problem
In the case one is interested in how different concentration is with respect to a standard, one uses a weighted Lorenz curve. This standard can be an internal or an external standard (for details we refer to ROUSSEAU (2001)). We briefly recall here the construction of such a weighted Lorenz curve (THEIL, 1967; PATIL & TAILLIE, 1982; EGGHE & ROUSSEAU, 2001) . Let S = (s 1 ,s 2 , …,s N ) denote the standard vector and let X = (x 1 ,x 2 , …,x N ) denote the distribution vector that we want to compare with this standard. Note that indices must correspond. If, e.g., in a study of relative publication activity per country, X denotes numbers of publications and S denotes population then x i Scientometrics 59 (2004) and s i must refer to the same country C i . We assume, moreover, that none of the components of S is zero. In order to construct the Lorenz curve for comparison with a standard the components of both vectors are ranked in such a way that 1 2 1 2 ...
Next we normalize the vectors X and S, leading to vectors C and W, where 
Note that normalizing does not change the order. Finally, the weighted Lorenz curve is defined as the broken line connecting the origin (0,0) to the points with components
By construction this curve is always concave.
We will now apply this construction to the simple case where W = ( , 1-) and C = (c, 1-c). Note that, because of the assumption that 6 c, c/ 8 (1-c)/(1-), as required by (1). Connecting the origin (0,0) with the point ( ,c) and then this point with (1,1) yields the weighted Lorenz curve for this situation. Such a Lorenz curve will be denoted as L( ,c). Such curves introduce a partial order in the OGPS. If the weighted Lorenz curve associated with ( 1 ,c 1 ) is never situated strictly under the weighted Lorenz curve associated with ( 2 ,c 2 ) (and they do not coincide) then the own-group preference of ( 1 ,c 1 ) is intrinsically larger than that of ( 2 ,c 2 ). This is symbolically denoted as ( 1 ,c 1 ) f ( 2 ,c 2 ). Intrinsic preference clearly enjoys the "intuitively desirable properties" mentioned above. Formally, this leads to the following definition.
Recall from the theory of (weighted) Lorenz curves that L( 1 ,c 1 ) > L( 2 ,c 2 ) if and only if L( 1 ,c 1 ) is at no point situated strictly under L( 2 ,c 2 ), and there is at least one point (and hence infinitely many) where L( 1 ,c 1 ) is strictly larger than L( 2 ,c 2 ). This is illustrated in Figure 1 . If weighted Lorenz curves intersect then the corresponding preference situations are intrinsically incomparable. From now on these weighted Lorenz curves will be called own-group preference curves.
Following the theory of weighted Lorenz curves and the corresponding inequality measures we define an acceptable own-group preference measure as follows.
Definition 2: acceptable own-group preference measures A function P, defined on OGPS, is an acceptable own-group preference measure if and only if it is a strictly increasing function for the partial order f .
This may also be expressed by the phrase "respecting the partial order determined by own-group preference curves".
An equivalent mathematical expression for the partial order induced
by own-group preference curves Theorem 1 
with at least one strict inequality. 
with at least one strict inequality.
Figure 2. The own-group preference partial order can be expressed using the angles j and j , j = 1,2
Using determinants, the double inequality (4) can be rewritten as follows:
Moreover, preference equality only occurs when the two inequality signs are actually equalities, or stated otherwise: there is a difference in own-group preference if at least one of the inequalities is strict.
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Theorem 1 leads to the following important observation. The basic variables for own-group preference are not and c, but s = c/ and t = (1-c)/(1-). Clearly s [1,+I[ and t ]0,1]. Before continuing our study of the own-group preference, we will explicitate the one-to-one relation between the variables ( ,c) and (s,t).
Lemma. The variables ( ,c) can be expressed as a function of the variables (s,t) and vice versa. Transformation formulae between the two sets of variables are: 
Recall that always < c. Proof. The proof is just simple algebra and follows immediately from Using the transformation formulae (6) and (7) any acceptable measure for owngroup preference can equally well be expressed in terms of s and t, as in terms of and c. Yet, a characterization of such measures is best expressed in terms of s and t. This is shown in the following theorem. Note also that the normalization requirement for a preference measure P (expressed as a function of s and t) now becomes P(1,1) = 0.
Theorem 2: Characterization Theorem A function P(s,t), such that P(1,1) = 0 is an acceptable measure for own-group preference if and only if it is strictly increasing in s, and strictly decreasing in t.
Proof. We will first show that if P is an acceptable measure for own-group preference, it is strictly increasing in s and strictly decreasing in t. Assume first that t is fixed. If s 1 > s 2 then (s 1 ,t) corresponds to the point A in Figure 4 , while (s 2 ,t) corresponds to point B. Clearly the preference curve OAI is situated strictly above the preference curve OBI. Consequently, P(s 1 ,t) > P(s 2 ,t), showing that P is strictly increasing in s. (Note that this reasoning is also correct for t = 0, and that if t = 1 it is impossible to have s 1 > s 2 ). Scientometrics 59 (2004) 241 Assume now that s is fixed. If t 1 > t 2 then (s,t 1 ) corresponds to the point C in Figure 5 , while (s,t 2 ), corresponds to the point D. Clearly the preference curve OCI is situated strictly under the preference curve ODI. Consequently, P(s,t 1 ) < P(s,t 2 ) showing that P is strictly decreasing in t. (If s = 1 it is impossible to have t 1 > t 2 ) Figure 5 . Two own-group preference curves with same s-value, but different t-values Finally, we have to show that if P is strictly increasing in s and strictly decreasing in t, then P is an acceptable own-group preference measure. This, however, follows immediately from Theorem 1 and the definition of an acceptable measure of own-group preference.
This proves the characterization theorem of acceptable measures. Through the one-one relation between the variables (s,t) and ( ,c) any acceptable measure P(s,t) can also be expressed as a function P( ,c) and vice versa. We will show next that such a function P( ,c) is increasing in and decreasing in c. This agrees with our intuitive feeling. Yet, as we will show too, a function of two variables which is increasing in and decreasing in t, is not necessarily an acceptable own-preference measure (according to our definition).
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Theorem 3a. A necessary condition for P(s,t) to be an acceptable own-group preference measure, is that P( ,c) is strictly increasing in c, and strictly decreasing in .
Proof. Assume that P(s,t) is an acceptable own-group preference measure. Then we find, for P considered as a function of and c:
( ) 2 2 ( , )
(1 ) = 1 P c P s P t s t c P c P s t = + + .
As 0 < c 6 1, P s is strictly increasing and P t is strictly decreasing this expression is always negative, showing that P is strictly decreasing in . Similarly,
As 0 < < 1, P s is strictly increasing and P t is strictly decreasing it follows that P is strictly increasing in c. Theorem 3b. This condition, while necessary, is not sufficient. A simple counterexample for the opposite of Theorem 3a is given by the function 1 ( ,c) = c/ . This function is strictly increasing in c, and strictly decreasing in but yields the same values for the preference situations determined by C and D (Figure 5 ), although the preference curve determined by C is strictly larger than that determined by D.
It is even possible to give a stronger example. Consider the function 2 ( ,c) = c/ 2 . The function 2 ( ,c) is strictly increasing in c and strictly decreasing in . Expressed as a function of s and t, 2 becomes (by equation (7) 
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Examples of own-group preference measures
Any function of two variables, which is increasing in the first and decreasing in the second variable, and satisfied the normalization requirement that for s = t =1 its value is zero, may be used as an own-group preference measure. Simple examples are:
And P 4 (s,t) = s t .
We further note that any function respecting the general partial order induced by weighted Lorenz curves (the so-called measures of asymmetric relative concentration (EGGHE, 2002; EGGHE & ROUSSEAU, 2001 , ROUSSEAU, 2001 ) can be adapted to yield an acceptable own-group preference measure. Here are some examples (using the general notation introduced above). 
As a function of s and t this is: Here we just put Th p (1,1) = 0.
2) The asymmetric (or weighted) squared coefficient of variation:
This becomes:
As a function of s and t this is:
(15')
3) The weighted Gini index:
This becomes ( , )
Also here we put G p (1,1) = 0. The interpretation of this index is similar to that of the usual Gini index, namely twice the area between the own-group preference curve and the diagonal.
4) The normalized length of the own-group preference curve:
and this finally becomes 
As a function of s and t this is: Applying any strictly increasing function mapping zero to zero to these measures is again an acceptable measure for own-group preference. The Gini preference, for instance, leads to (c-) 2 or c or, in general (c-) , with > 0. These are all 245 acceptable own-group preference measures. Expressed as functions of s and t this leads to functions of the form (1 )( 1) t s s t .
The odds ratio proposed by BOOKSTEIN & YITZHAKI (1999a,b ) is a good own-group preference measure, which can easily be transformed to satisfy the normalization requirement that we have imposed. Note that in previous articles we rejected the odds ratio. The reason for this is that we were actually studying a slightly different notion (see further). The odds ratio is defined as:
It takes values between 0 and 1 when c < , between 1 and infinity, when c > and its value is 1 for = c. Hence subtracting the value one or taking logarithms leads to acceptable own-group preference measures:
and
We note that BOOKSTEIN and YITZHAKI (1999a,b) already suggested such normalizations. Expressed as functions of s and t these measures become:
Note that O 1 is nothing but the measure P 1 introduced above as equation (8).
Taking an arithmetic variant of (20) leads to another acceptable measure:
Expressed as a function of s and t this becomes: A(s,t) = s -t, or the function P 2 introduced in equation (9).
Note that only the Gini preference and the normalized length of the preference curve are bounded measures (by 1 and 2-2 , respectively). Dividing equation (19) or (19') by 2-2 leads to a measure bounded by 1.
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Own-group aversion
What happens if c < ? In this case the own-group is used less than expected. One may say that there is an own-group aversion. Note that we will use this terminology as a purely technical term. No negative connotation should be attached to it.
One may draw a curve in the same way as in the preference case. Instead of a concave curve, we now have a convex curve. See Figure 6 . ...
It is well-known that this representation is equivalent with the one where these fractions are ranked from largest to smallest. Consequently, own-group aversion can be measured by the same functions as own-group preference (or their absolute values if necessary). The Gini own-group aversion measure, for instance, is simply
Clearly
and the aversion analogues derived from the odds ratio are:
Note that functions such as Th A and Th P are described by the same expression, but that they have a different domain. So, strictly speaking they are different functions.
Sensitivity
In order to choose among the many preference (or aversion) measures one may consider additional requirements. If P(s,t) denotes a general acceptable own-group preference measure, then a possible sensitivity requirement is that P changes faster for small s than for larger ones (with t fixed). ( , ) 0,1 : must be strictly decreasing in t.
( , ) or: 0
In case one is interested in such a measure then the logarithm of the odds-ratio (23) is an acceptable measure satisfying these two extra requirements. P 3 (s,t) = 1 ln s t and P 4 (s,t) = s t too satisfy these sensibility requirements.
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What did we study in previous articles?
In (EGGHE et al, 1999; EGGHE & ROUSSEAU, 2000) , we studied what we called the 'relative own-language preference', following Yitzhaki's terminology (YITZHAKI, 1997). Now we realize that this is a wrong terminology. In those articles we considered the following partial order (denoted as -< , and where the symbols and c have the same meaning as in this article):
( 1 ,c 1 ) -< ( 2 ,c 2 ) if and only if ( 2 1 and c 1 c 2 ) or c 1 = 0 or ( 1 ,c 1 ) = (1,1). Note also that in our earlier articles there was no restriction such as 6 c either. Denoting 1-by (the fraction of 'foreign' items), this means:
( 1 ,c 1 ) -< ( 2 ,c 2 ) if and only if ( 1 2 and c 1 c 2 ) or c 1 = 0 or 1 = 0. This notion does not express preference, but rather relative use given a choice to make use of foreign items. Indeed, when there is no use (c = 0) or no choice possible ( = 0) then this notion is at its minimum. In other cases the notion increases with larger use and more options to chose outside the own group (own language). With this new interpretation nothing in our previous articles is logically or structurally wrong, hencemathematically -the results still hold, albeit with another interpretation.
Examples
A new look at own-language preference
In a comparative study of language preference in the field of sociology, YITZHAKI (1997) examined the language of references cited in regular original research articles published between 1989 and 1994 in nine different-nationality sociology journals: American, British, German and French (see Table 1 ). The -value was calculated on the basis of two alternative estimates. Estimate 1 was based on a statistical analysis of the languages of the publications included in SOCIOFILE CD-ROM 1/74 -12/95, while estimate 2 was based on the assumption that only 50% of the non-English items were included in that database.
The two O-measures always yield the same ranking, so only one of them is shown. This follows from the fact that they are just monotone transformations from the basic 249 odds ratio. It seems though that they are too sensitive for small changes. Indeed, they are the only ones that do not place KZS at the second place, but fifth instead. This seems counterintuitive as with an alpha-value of 5% and a relative use value, c, of 63.3% it is obvious that this journal has a high own-language preference, deserving a second place in the ranking. For the first publication share estimates the British Theory, Culture and Society has the lowest own-language preference, followed by the other English-language journals. The German journals have the highest own-language preference, while the French journals form the middle group. For the second estimates, however, we have a different situation. Theory, Culture and Society still has the lowest own-language preference, and the German journals have the highest (except for the measures based on the odds-ratio). Rankings for the other journals depend on the used measures, with the French Revue Française de Sociologie having the second lowest own-language preference. 
Another example
In an investigation of book use at the library of R.R.'s (Dutch speaking) institute (ROUSSEAU & VANDEGEHUCHTE, 1995) 1916 of the 5866 available books were in Dutch. Yet among the borrowed books 534 in a total of 1265 were Dutch. Hence 4 = 0.327 and c = 0.422. The corresponding Gini preference value is simply c-4 or 0.095, a value which is much smaller than most values for own-language preference in sociological journals. It would be interesting to know if similar results hold for other libraries, in Flanders as well as abroad. Journal self-citation (self-citing as well as self-cited data) too can be seen as a form of own-group preference. One may calculate, e.g. for a particular year, or a specific issue, the fraction of references to the journal, J, itself. Hence, the parameter c(J) is relatively easy to determine. In some cases it can even be obtained from ISI's Journal Citation Reports. It is much more difficult to determine a reasonable universe and calculate the fraction of articles published in journal J. In their study of semantically related journals PUDOVKIN & GARFIELD (2002) use the number of articles published in journal J (in one particular year). When comparing journals in the same pool (the same universe) this means that if the used own-group preference measure P( ,c) can be rewritten as P( ,c) = F(T)×P(a,c)
where F(T) denotes a function only depending on the total number of items in the universe (T), and = a/T, then this might be an acceptable procedure. PUDOVKIN & GARFIELD (2002) use P( ,c) = c/ (actually c/a) as a measure for journal self-relatedness. As explained above, we do not consider this as an acceptable measure for own-group preference. We further note that none of the measures proposed by us is of the form suggested by equation (29) and that we started our investigation by stating that an own-group preference measure should be based on relative numbers, not on absolute ones. This means that it is probably necessary 1) to determine a universe explicitly, and 2) establish a reasonable estimate for the fraction of journal J-publications in this universe. We leave this as an open problem.
Conclusion
YITZHAKI (1997) determined one important component for own-group preference, in the case of language use. Then BOOKSTEIN & YITZHAKI (1999a,b) correctly proposed the odds-ratio as an acceptable measure of own-group preference. At the same time EGGHE et al. (1999) studied a slightly different concept, namely relative use given a choice to make use of foreign items. They however made an attempt to put such a study in a general framework, using partial order relations and a variation of the Lorenz curve concept (EGGHE & ROUSSEAU, 2000) . We think we have now, finally, precisely pinpointed the concepts of own-group preference, and its opposite own-group aversion. They arise as special cases of a partial order derived from the general weighted Lorenz curve.
It is clear that the concept of own-group preference can be applied to many cases in different fields such as sociology, political sciences, economics, management science and of course, the information sciences. We express the hope that this will be the case indeed, so that more experience will be gained in the use of these measures.
